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CCrraannee  CCaallccuullaattiioonn  TTeemmppllaattee  

  

EExxaammppllee  11    GGrroouunndd  PPrreessssuurree  KKnnoowwnn  ((FFiinndd  AArreeaa  ooff  PPaadd  SSiizzee))    

 

OOuuttrriiggggeerr  PPoonntt  LLooaaddiinngg  ((BBaasseedd  oonn  2255ttGGrroouunndd  BBeeaarriinngg  PPrreessssuurree))  

  

  

                                  Weight of crane + weight of load  

Ground Bearing Pressure   
  

  

WWeeiigghhtt  ooff  CCrraannee      7722tt  

WWeeiigghhtt  ooff  CCoouunntteerrwweeiigghhtt  6600tt  

                                      113322tt  

  

WWeeiigghhtt  ooff  LLooaadd                                    1111..44tt  

HHooookk  BBlloocckk  //  TTaacckkllee    00..77tt  

FFllyy  JJiibb  ((IIff  FFiitttteedd))    00..55tt  

  

113322  xx  00..7755  ((PPooiinntt  llooaadd))  ++  1111..44  ++  00..77  ++  00..55  ==  111111..66  

111111..66  //  2255  ((GGBBPP))  ==44..446644mm²²  

√√44..446644  ==  22..11112288  

PPaadd  SSiizzee  22..11  

RRoouunndd  PPaadd  SSiizzee  UUpp  ttoo  22..33  

22..33  xx  22..33  ==  55..2299mm²²  ((111111..66  //  55..2299  ==  2211..00tt))  

OOuuttrriiggggeerr  PPooiinntt  LLooaadd  ==  2211tt  
 
 
 
 
 

  



EExxaammppllee  22    CCaallccuullaattee  ffrroomm  PPaadd  SSiizzee    
 
 
 
 
 
  
 
 

  

Weight of crane: 50 Tonne  
Weight of load:   22 Tonne 
(Including Block / Tackle 
                                                                              1.2 X 1.2 = 1.44m² 
Area of Outrigger Pad     1.44 m² 

  

72 tonnes ÷ 1.44 X 75% X 10 (Converts into KiloNewtons)  

  
= 37,500kN   

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

Weight of crane + weight of load 
Area of Pad   



EExxaammppllee  33    GGrroouunndd  BBeeaarriinngg  PPrreessssuurreess  TTaabblleess  
  

11..  CCrraannee  WWeeiigghhtt  

TThhee  mmaaxxiimmuumm  wweeiigghhtt  ooff  tthhee  ccrraannee  ttoo  bbee  uusseedd  5500,,000000kkggss  ((wwoorrsstt  ccaassee  sscceennaarriioo))  
  

22..  LLooaadd  

TThhee  mmaaxxiimmuumm  llooaadd  ttoo  bbee  lliifftteedd  2222,,000000kkggss  ++  LLooaadd  11,,550000kkggss  
  

33..  OOuuttrriiggggeerr  LLooaadd  

PPooiinntt  llooaadd  ==  ((11++22))  xx  110000%%  ==  ((5500,,000000  ++  2233,,550000))  xx11  ==  7733,,550000kkggss  oorr  7733..55tt  
  

44..  GGrroouunndd  TTyyppee  

GGrroouunndd  ccoommeess  iinn  ggrraannuullaarr  aanndd  ccoohheessiivvee  ttyyppeess..  
  

BBeeaarriinngg  VVaalluueess  BBSS::  88000044  
  

  

  

  

  

  

  

  

  

  

  

  

  

  
  

  

55..  MMaatt  ssiizzee  
    
MMaatt  ssiizzee  ddeedduucctteedd  ffrroomm  ppooiinntt  llooaadd  iinn  33  ((iinn  kkNNss))  //  ((SSooiill  ttyyppee  vvaalluuee  22))  

7733550000  xx  99..8811  ==  772211,,003355  kkNNss  

772211..00kkNNss  //  330000KKNN//mm22  ==  22..4400  mm22    

==  11..66mm  XX  11..66mm  mmiinniimmuumm    
  

AA..  SSooiill  iiss  ccoommppaacctt  ggrroouunndd  ((ggrraavveell  110000mmmm  iinn  ddeepptthh))  ccoovveerreedd  iinn  ttaarr..  TTwwoo  oouuttrriiggggeerrss  wwiillll  bbee  ppllaacceedd  

hheerree..  TThhee  ootthheerr  ttwwoo  wwiillll  bbee  ppllaacceedd  oonn  mmeeddiiuumm  ddeennssee  ggrraavveell  [[DDeennssee  ggrraavveell  hhaass  aa  bbeeaarriinngg  vvaalluuee  

ooff  >>660000kkNNmm22  mmeeddiiuumm  ddeennssee  ggrraavveell  <<220000  ––  660000kkNNmm22]]  AArreeaa  hhaass  ttrraannssppoorrtt  ttrraaiilleerrss  ccaarrrryyiinngg  

IISSOO  ccoonnttaaiinneerrss  ssoo  aa  ppeessssiimmiissttiicc  ggrroouunndd  bbeeaarriinngg  vvaalluuee  ooff  330000kkNNmm  hhaass  bbeeeenn  sseelleecctteedd..  



EExxaammppllee  44    OOuuttrriiggggeerr  LLooaaddiinngg  TTeemmppllaattee 

  

Mat Area Calculation Template 

 
Stage 1: Gross Load Calculation 

 
 
 
 
Stage 2: Crane Selection  
                          Template 

 
 

 
 
 
 
 

Stage 3: Crane Utilization 

 
 
 

 
Stage 4: Crane Matt Calculation 

 
 
 
 
 
 

 
Stage 5: Bearing Pressure 

 
 
 
 
 
 

  

Net Load   t 

Lifting at height: Load  x 1.2 (SF) t  t 

+ Accessories   t 

Hook Block   t 

+ Stored Fly Jib    t 

Gross Load =  t 

Crane Selected and Capacity: 

Counterweight / Ballast Used  t 

Boom Length Required  m 

Length & Angle if Fly Jib Used  m deg 

Maximum Radius From Load Chart  m  SWL 

 

Minimum Radius Required  m 

SWL at Radius Used  t 

Outrigger Spread   mm  mm 

Gross Load X 100 Divided by SWL @ the Radius Worked:                               

Workings  Crane Utilization                      % 

12t Per Axle 

Weight of Crane   t 

Counterweight / Ballast  t 

=   

X0.75% (Point Loading)  t 

+ Gross Load  t 

Total  t 

÷ by Ground Bearing Allowance 25 kNs 

Area of Mat Equals                                  =  m² 

√  x  m 

Total all up Weight  Dived by the Area of Mat Used  

Point Load  t 

Actual Bearing Pressure Under Mat (Maximum Point Load)                   

New Mat Size Area (Length x Breadth)    

Total all up Weight  Dived by the Area of Mat Used   m² 

Or m Diameter if Circular   

 Resulting Loading  kNs 



CCoonnvveerrttiinngg  SSqquuaarree  ttoo  RRoouunndd  PPaaddss 

 
                  

1.6 X 1.6 = 2.56m 
 
 
 
 

2.56 ÷3.14 = 0.815  
√ 0.815 = .903 (Radius) 
X 2 = 1.8m (Dia) 
 
 
 

  

  

  

  

CCrraannee  UUttiilliissaattiioonn::  LLooaadd  XX  110000  ÷÷  RRaaddiiuuss  

  
 
 
 
 
 
 
 
 
 
 
 
 

Crane Configuration – Radius: 12m – Boom length: 32.4m (Crane can lift 4.5 tons) 

 
Crane Utilisation  
 
Load 4t x 100 ÷ 4.5 = 88.8% Crane Utilization too high for hazardous area (Chemical Plant)   
 
You would need to Reduce Boom Length or Reduce Crane Radius 
 
 Load 4t (@10m) x 100 ÷ 5t = 80.0% Crane Utilization Good  

  

1.8m (Dia) 



  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



WWiinndd  RReessiissttaannccee  CCooeeffffiicciieenntt  ((SSeeee  BBSS77112211  PPaaggee  7788))  

  

  

  

  

  

  
                                                    WWiinndd  PPrreessssuurree  oonn  LLooaadd  

  

  

  

  
= Resistance Coefficiency 
 
 

                        CChheecckk  WWiinndd  SSppeeeedd  oonn  LLooaadd  CChhaarrttss    

((MMoosstt  CCrraanneess  hhaavvee  aa  MMaaxxiimmuumm  WWiinndd  SSppeeeedd  ooff  99..88  MM//PP//SS))  

                                                                                                                            EExxaammppllee  OOnnllyy  

  
Mobile cranes are designed with a standard drag factor of 1.2 and a wind 
area/weight of 1.2 m²/tonne.  
 
This means that certain types of loads will produce 
higher side loads on the crane than it is designed to  
take 

  

  

  

  

  
Sail Area of Load  
  
       2.5 X 8 = 20m² (Sail Area) 

  

  

2.5m 

 8m 

15.5t 



WWiinndd  RReessiissttaannccee  CCooeeffffiicciieenntt  

  

  

  

  
          = Maximum Permitted Wind Speed (For New Load) 
 

          = Maximum Wind Speed of Crane (Boom Configuration) 
 
 
 
1.2 = Manufacture Test Standards (EN 13000 – 2010 / ISO 4306-2:2012)  
  

M = Maximum Gross Weight 
 

       = Sail Area of Load 
  

      = Resistance Coefficient (1.4) (Example) 

  

  
1.2 x 15.5 = 18.6 
(Manufacture Test Standards)  X (Load Weight) 

  

20 x 1.4 = 28 (wind load Area) 
 

18.6 ÷ 28 = 0.6643 
 
 

 

0.81504 x 12.8 = 10.43                                 2.5 X 8 = 20m² 

 
  

  

  

  

  
10.43 m/s (Maximum wind speed)  
  

  



                      

                       11.1m 

 

 
12m  Dia 

SSlliinnggiinngg::    44  LLeegg              22  LLeegg     

 
                        60° Angle 

 
                                             60° Angle 
              11.1m                     11.1m 
 
                                                                      5m         5m 
                                                                                                                            
 

       11.1m 

         X                          X          
 
         X                                          X 
 
                                                                                                           
              
             

                    
                                                  

          
 
 
 
 
 
 

  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5m 

5 x 5 =  25 
10 x 10 = 100 
  125 √125 = 11.1m slings to be used.  
Multiply 2.1 to Load weight to get SWL of sling  

10m 
12 x 75% = 9 

9 x 3.14 = 28.26m 
28.26 + 10 = 38.26m 

Multiply 1.4 to load weight 
for SWL of sling  

X Mode Factor to Load 

90° 

16 ton 

To calculate what SWL is needed for slings 

Multiply 1.4 to load weight 16t  
1.4 x 16 = 22.4 tonne slings for lift 

Magic Sevens 

1 x 7 = 7  
2 x 7 = 1.4  
3 x 7 = 2.1 

(4 Legs same 
as 3 legs) 


